TO THE EDITOR
The vanilloid receptor-1 (or transient receptor potential-1, TRPV1) is a Ca 2 þ -permeable cation channel that be stimulated by capsaicin, the pungent ingredient of chili peppers (Caterina et al., 1997; Szallasi and Blumberg, 1999) . TRPV1 was first described on capsaicin-sensitive nociceptive neurons that respond to various painful stimuli (Di Marzo et al., 2002) . Therefore, TRPV1 is recognized as a central integrator of noxious stimuli (Tominaga et al., 1998) .
There is increasing appreciation, however, that functions of TRPV1 signaling extend far beyond the sensory nervous system (Bíró et al., 1998a, b; Veronesi et al., 1999; Birder et al., 2001) . In the skin, human epidermal and hair follicle keratinocytes, mast cells, and Langerhans cells are prominently positive for TRPV1 (Denda et al., 2001; Inoue et al., 2002; Ständer et al., 2004; Bodó et al., 2004 Bodó et al., , 2005 ) and TRPV1 agonists have been shown to modulate mast cell (Bíró et al., 1998b) and keratinocyte functions (Inoue et al., 2002; Southall et al., 2003) . In addition, we have recently provided the first evidence that TRPV1 signaling is indeed physiologically important in normal human skin in situ, by presenting that TRPV1 activation promotes hair follicle regression (catagen) and hair matrix keratinocyte apoptosis, whereas it inhibits hair matrix keratinocyte proliferation and retards hair shaft elongation in vitro (Bodó et al., 2005) .
Given the unsurpassed instructiveness of mouse models for hair research (Nakamura et al., 2001; Stenn and Paus, 2001) , we now wish to examine whether (1) the expression of TRPV1 changes during the murine hair cycle and (2) the deletion of functional TRPV1 has any effect on hair follicle cycling in vivo.
A tissue bank was prepared from adolescent back skin of female C57BL/6 mice in which hair follicle cycling had been induced by depilation (Paus et al., 1994 , Maurer et al., 1997 Mü ller-Rö ver et al., 2001) . This was used for immunohistological detection of hair cycle-associated differences in TRPV1 expression. The functional role of TRPV1 signaling was addressed by quantitative histomorphometry of spontaneous, experimentally unmanipulated hair follicle cycling during the first murine hair cycle (P19-P45), comparing TRPV1 knockout B6.129S4-Trpv1 mice (Jackson Laboratory, Bar Harbor, MA) and their age-matched littermates. Cryostat sections of back skin (at least three animals each per time point) processed for histology; hematoxylineosin-stained sections were counted and hair follicles were morphologically assigned to their respective hair cycle stages.
For the detection of TRPV1 immunoreactivity, the tyramide-amplification (TSA, Ito et al., 2004) and a peroxidase-based ABC technique (Paus et al., 1998) were performed. Sections were first incubated with a primary rabbit anti-TRPV1 antibody (H-150, sc-20813; Santa Cruz BT, Santa Cruz, CA) (1:500 in TNB buffer for TSA, Perkin Elmer, Boston, MA and 1:50 in TBS for ABC), with biotinylated multilink swine anti-goat/mouse/rabbit IgG (DAKO, Glostrup, Denmark, 1:200 in TNB), and then by a streptavidin-horseradish peroxidase (1:100 in TNB for TSA; avidin-biotin peroxidase for ABC, Linaris, Wertheim, Germany). Finally, we applied fluorescein isothiocyanatetyramide (1:50 in Amplification Diluent, TSA kit), or diamino-benzidine (Linaris), respectively and then sections were counterstained. The employed positive (mouse spinal cord) and negative controls (the primary antibody was omitted or sections were preincubated with a specific blocking peptide; spinal cord and skin of Trpv-1 À/À mice) unambiguously argued the specificity and sensitivity of the immunoreactivity patterns. (Note that the TRPV1 positivity on sebaceous glands is a falsepositive result as negative controls as well as sebaceous gland of Trpv-1 À/À mice skin showed immunosignals.) The study was approved by the Institutional Research Ethics Committee.
Similar to human epidermis, adolescent wild-type C57BL/6 mouse skin showed strong TRPV1 immunreactivity (IR) on (mostly basal) epidermal keratinocytes ( Figure 1a ). In addition, also similarly to our previous human data, in the hair follicle, TRPV1-IR was exclusively restricted to the epithelial compartments (note the TRPV1-negativity of the dermal papilla during all hair cycle phases). Analysis of depilation-induced hair follicle cycling in these mice, however, revealed discrete, but important and statistically significant changes in the observed specific IR patterns corresponding to TRPV1 protein expression (Figure 1a-q) .
Intriguingly, the strongest IR signal was detected on keratinocytes of the epithelial strand of the regressing catagen follicle (Figure 1o As TRPV1 activation by capsaicin caused hair follicle regression (anagen--catagen transition) in human hair follicle organ culture (Bodó et al., 2005) , spontaneous hair follicle-cycling was compared between age-matched TRPV1 wild-type and knockout mice by quantitative histomorphometry. (Figure 2) . Instead, the first spontaneous anagen development (Figure 2 , P32) and subsequent hair follicle cycling (Figure 2 , P45) were not significantly different between Trpv-1-competent and -deficient mice. This suggests that, in murine back skin pelage hair follicles, TRPV1-mediated signaling is important for modulating the transition from the final stages of hair follicle morphogenesis to that of cycling skin appendage, whereas signaling via this receptor looses functional importance once hair follicle cycling has been initiated.
In summary, we present here the first evidence that, very similar to human skin, murine skin expresses TRPV1 well outside of sensory nerves, namely in defined epithelial regions of the epidermis and hair follicle. The reported murine hair cycle analyses not only reveal hair cycle-dependent differences in the expression of TRPV1, but -by showing that the absence of TRPV1 is associated with a subtle yet significant delay in the spontaneous involution of hair follicles (catagen-telogen transition) -might also argue for that these receptors are indeed functional. Although one can also assume that the lack of TRPV1 in other cell types (i.e., besides keratinocytes) might also contribute to the observed hair cycle changes, the presented novel results (besides supporting our previous findings in human hair follicles, Bodó et al., 2005) suggest that TRPV1 exerts much more widespread functions in mammalian skin and hair follicle biology than previously thought, which extend across species barriers and may include the inhibition of hair follicle keratinocyte proliferation.
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